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weight $\phi$ $BMO_{\phi}$ “ ”, “pointwise
$BMO_{\phi}$ multiplier”, $BMO_{\phi}$ ”, . $BMO_{\phi}$
modulus $\phi$ $\Lambda_{\phi}$ ( )
$BMO_{\phi}$ A $\phi$ .
$\phi$ : $R^{+}arrow R^{+}$ . $m\in R$ .. $(A)$ ; $M>0$
$t\phi(l)\leq M\phi(tl)$ , $0<t\leq 1$ , $l>0$ ,
$M^{-1}\leq\phi(s)/\phi(t)\leq M$, $2^{-1}\leq s/t\leq 2$ .. $(B_{m})$ ; $M>0$
$t\phi(l)\leq M\phi(tl)$ , $0<t\leq 1$ , $l>0$ ,
$1_{0^{l}}^{\phi(t)t^{n\iota-1}lt\leq Ml^{\gamma\iota}\phi(l)}$ , $l>0$ .
$?n\leq?n’$ $(B_{rt})\Rightarrow(B_{\prime\iota’},)\Rightarrow(A)$ . $(B_{0})$ Dini . $\phi\in(A)$ non
decreasing $\phi\in(B_{1})$ . $B_{-I}$ $\phi$ . $\phi(t)=t^{\alpha}$ $\phi$
$\phi\in(B_{\tau r\iota})\Leftrightarrow-?n<\alpha\leq 1$ .
. $\phi$ $(A)$ .
$R^{n}$ $f$
$||f||_{*,D}=||f \Vert_{x}=\sup\phi(l(Q))^{-1}?n(Q)^{-1}\int_{Q}|f-f_{Q}|d?n<\infty$
$BMO_{\phi}(R^{7l})$ . $\sup$ $D$ ,
$Q$ $l(Q)$ $Q$ , $rn$ $n$ Lebesgue , $f_{Q}$ $f$ $Q$
. $D\subset R^{n}$ 2
.
$D\subset R^{n}$ $D$ $Q$ $d(Q, \partial D)\geq\lambda l(Q)$ , $D$
$\mathcal{A}(D)$ . $\lambda>0$
, $d(\cdot. \cdot)$ Euclid , $1(Q)$ $Q$ .






. $\sup$ $D$ $Q$ .. $f$ $BMO_{\phi,loc}(D)$
$||f||_{*,1oc,D}=||f \Vert_{\vee},\iota_{oc}=\sup\phi(l(Q))^{-1}?n(Q)^{-1}\int_{Q}|f-f_{Q}|dm<\infty$
$\sup$ $A(D)$ .
$BMO_{\phi,loc}(D)$ $\lambda$ $\lambda>0$ (
$\lambda=1000\sqrt{n}$ ) .
$D$ $\phi$ 2 .
\S 2. $BMO_{\phi,toc}=BMO_{\phi}$ ?
$BMO$ $(\phi=1)$ 2
. $R^{n}$ $D$ $D$ \phi -quasihyperbolic
$l_{D}^{\phi}|’ \cdot(.’|=\inf_{\gamma}.J_{\gamma}\frac{\phi(d(y_{\backslash }\partial D))}{l(1J,\ominus D)}(fs(y),$ $x,$ $y\in D$ ,
. illf .”J $y$ $D$ $\gamma$ .
$k_{D}^{\phi}(\cdot, x),$ $x\in D$ , $BMO_{\phi,l}$ $c\cdot(D)$ .
$\Phi(x)=J_{|x^{1}|}\emptyset(t)t^{-1}clt$ , $x\in R^{n}$ ,
$\Phi\in BMO_{\phi,l\text{ }}$ $(R^{\tau\iota}\backslash \{0\})$ . , $k_{D}^{\phi}(\cdot, x),$ $x\in D$ ,
$BMO_{\phi_{\}l}$ $;(D)$ $\Phi$ ( $\phi\in(B_{n})$ )
( ) $BMO_{\phi.loc}.(R^{n})$ . $\Phi\in BMO_{\phi}(R^{n})$
$(=BMO_{\phi}(R^{n}\backslash \{0\}))$ $\phi\in(B_{n})$ ( 1).
$D_{\tau\iota,m}\subset R^{n},$ $n\geq 1,0\leq?r\iota\leq n-1$
$D_{n,\tau n}=\{\begin{array}{l}H_{n}R^{7l}\backslash E_{r\iota,\tau r\iota}..R^{r\iota}\backslash \{0\}\end{array}$ $?n=0,n\geq 2?n=n-11\leq?n\leq n-.2$ ,
( $H_{n}$ , $E_{r\iota,\tau n}$ $n$ ) . $R^{n}$
$D$ $D$ $F_{D}$
$F_{D}(\prime l;)=./(lt^{1_{l}}:.\partial D)\phi(t)t^{-1}lt$ , $\lambda\in D$
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. $F_{D}\in BMO\psi,\iota$ $c(D)$ .
1. ([7]) $\phi\in(B_{1})$ $D\subset R^{n}$ $BMO_{\phi,1oc}(D)=BMO_{\phi}(D)$ .
2. ([7]) $R^{\tau t}$ , $D$ $BMO_{\phi,loc}(D)=BMO_{\phi}(D)$
$\phi\in(B_{\tau\iota})$ .
3. ([7]) .
(1) $BMO_{\phi,loc}(D_{n.\tau r\iota})=BMO_{\phi}(D_{n,n\iota})$ .
(2) $\phi\in(B_{n-m})$ .
(3) $F_{D_{n.n}},\in BMO_{\phi}(D_{r\iota,r’\iota})$ .
1. $R^{n}$ $D$ $BMO_{\phi.loc}.(D)=BMO_{\phi}(D)$
$\phi\in(B_{1})$ .
2. $R^{n}$ $D$ $BMO_{\phi,1oc}(D)=BMO_{\phi}(D)$
$\phi\in(B_{\tau\iota})$ .
4. ([7]) $R^{tl}$ $D$ .
(1) $BMO_{\phi.loc}(D)=BMO_{\phi}(D)$ .
(2) $k_{D}^{\phi}(\cdot, x_{0})$ . $x_{0}\in D.$ $BMO_{\phi}(D)$ $BMO_{\phi}(D)$ .
(3) $\sup\phi(l(Q))^{-1}\tau r|,(Q)^{-1}J_{(1}l_{D}^{\phi}’\cdot(\cdot. ’|_{J})l?l\cdot\iota<\infty$ . $\sup$ $D$ $Q$
.’L $Q$ .
( ) Whitney , $W_{D}^{\phi}$ $k_{D}^{\phi}$
.
4 (3) $\Rightarrow(1)$ . (3) $f\in BMO_{\phi,loc}(D)$ $Q\subset D$
mean oscillation . $d(Q, OD)\leq\lambda l(Q)$ $Q$
$C^{-1_{(}}l(Q_{k}.OD)<l(Q_{k})<Cd(Q_{k}., \partial D)$
$\{Q_{k}.\}_{k=0}^{K},0<K\leq\infty$ . $Q_{k}$ $x_{k}$ . $Q_{0}$ $Q$
$x$ .
$|f_{(2\iota}$ . $-f_{Q\text{ }}|\leq C||f||_{*,l}$ $Ck_{D}(x_{k}.x_{0})$
( ).
$k_{D}^{\phi}(’\iota_{k}..x_{0})\leq Ck_{D}^{\phi}(y.x_{0})$ , $y\in Q_{k}.$ ,




$\leq\sum\{C?r\iota(Q_{k})\Vert f\Vert_{*,loc}\phi(l(Q_{k}))+Crn(Q_{k})||f||_{*,1}$ $Ck_{D}^{\phi}(x_{k}, x_{0})\}$
$k=0$
$K$
$\leq\sum_{k=1}C\Vert f\Vert_{*,loc}J_{Q_{k}}k_{D}^{\phi}(\cdot, x_{0})d?n+C?n(Q_{0})\Vert f||_{*,loc}\phi(l(Q_{0}))$
$\leq C||f||,$ [ $c/Qk_{D}^{\phi}(\cdot, x_{0})drn\leq C||f||_{K},\iota_{oc}?n(Q)\phi(l(Q))$ .
$f\in BMO_{\phi}(D)$ . Q. E. D.
5. ([17], [7]) $R^{7l}$ $D$ .
(1) $BMO_{\phi,l}$ $c(D)\subset L^{1}(D)$ .
(2) $\lambda\in D$ D\phi $(\cdot, \lambda)\in L^{1}(D)$ .
$f\in BMO_{\phi,1}$ $c\cdot(D)$
$?n(D)^{-1}/D|f-f_{D}|(l?n \leq C||f\Vert_{x}.\iota_{oc}\inf_{x\in D}m(D)^{-1}/Dk_{D}^{\phi}(\cdot, x)d?n$.
$BMO_{\phi}$ .. $D$ $\sup$ $D$ ,




$BMO_{\phi}(D),$ $BMO_{\phi}’(D),$ $BMO_{\phi}’’(D)$ .
. $BMO$ “ ” “ ” . $BMO’,$ $BMO”$
.
1, 2, 3, 4, 5 1’, 2’. ([7]) 1. 2, 3. 4, 5 1: 2 $BMO$
$BMO’$ .
1 , 2 , 4 , 5 1’, 2’. ([7]) 1. 2. 4, 5 1. 2 $BMO$
$BMO”$ .




(3) $F_{D,.1,,1}\in BMO_{\phi}’’(D_{n,\tau’\iota})$ .
1. $\phi\in(B_{n-m/2})\backslash (B_{\tau\iota-\tau’\iota})$ ( $\phi(t)=t^{\alpha},$ $-(n-?n/2)<\alpha\leq-(n-rn)$ )
$BMO_{\phi}’’(D_{n,rn})=BMO_{\phi,loc}’’.(D_{n,7Yl})=BMO_{\phi,l}$ $C(D_{n,m})\neq BMO_{\phi}(D_{n,m})$
$BMO_{\phi}’’(D_{n,\tau n})$ $BMO_{\phi}(D_{\tau\iota,rn})$ .
2. $D_{n}=\{x\in R^{n}|x_{1}+x_{2}+\cdots+x_{n}>0\}$ 2
$BMO_{\phi,1oc}(D_{n})=BMO_{\phi}(D_{n})$ $\phi\in(B_{n})$ .
$\phi\in(B_{n})\backslash (B_{1})$ $BMO_{\phi}’(D_{7t})\neq BMO_{\phi}(D_{n})$ . $BMO_{\phi}(D)$
.
$BMO$ $L^{l^{J}}$ version . $1\leq p<\infty$ $BMO_{\phi,p}(D)$
$||f||_{*,p,D}=||f \Vert_{\vee.p}=\sup_{Q}\phi(l(Q))^{-1}(?n(Q)^{-1}\int_{Q}|f-f_{Q}|^{p}d?n)^{1/p}<\infty$.
( $\sup$ $D$ $Q$ .) $L_{l}^{p}$ $c\cdot(D)$ $f$ .
$BMO_{\phi_{l)},1\circ(:}(D),$ $BMO_{4,.\nu}’(D)$ .
lp. ([7]) $1\leq p<\infty$ . $\phi\in(B_{1/l^{J}})$ $D\subset R^{n}$ $BMO_{\phi,p,l}$ $c(D)=$
$BMO_{\phi,p}(D)$ .




$3p$ . ([7]) $1\leq p<\infty$ 3 .
(1) $\phi\in(B_{(n-m)/p})$ .
(2) $BMO_{\phi_{l^{y\downarrow}}},$, $C(D_{n.m})=BMO_{\phi,1)}(D_{\tau\iota,\tau r\iota})$ .
(3) $F_{D},,,.,,$ $\in BMO_{\emptyset\cdot\iota)}(D_{\iota,\tau’\iota})$ .
(1) $\Rightarrow(P_{\vee})\Rightarrow$ (3). $(\prime d)$ $0<q<p$ $q$ $\phi\in$
$(B_{(n-m)/q})$ .
(3) $\Rightarrow(1)$ .
$4p$ . $([7])$ $1\leq p<\infty,$ $D$ R7 . 3
.
(1) $BMO_{\phi,p,loc}(D)=BMO_{\phi_{l)}},(D)$ .
(2) $k_{D}^{\phi}(\cdot, x_{0}),$ $x_{0}\in D$ $BMO_{\emptyset\cdot l^{j}}(D)$ $BMO_{\phi,p}(D)$ .
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(3) $\sup\phi(l(Q))^{-1}(rn(Q)^{-1}\int_{Q}(k_{D}^{\phi}(\cdot, x))^{p}(l?n)^{1/p}<\infty$ , $\sup$ $D$ $Q$
$x$ $Q$ .
$5p$ . ([7]) $1\leq p<\infty,$ $D$ $R^{n}$ . 3
.
(1) $BMO_{\phi,p,loc}(D)\subset L^{p}(D)$ .
(2) $x\in D$ $l_{D}^{\phi}|’\cdot(\cdot, x)\in L^{l^{y}}(D)$ .
$f\in BMO_{\phi_{l^{J}},l}$ $c\cdot(D)$
$(n(D)^{-1}/D|f-f_{D}|^{p}d?n)^{1/p} \leq C||f||_{xp,1oc}\inf_{x\in D}(?n(D)^{-1}\int_{D}(k_{D}^{\phi}(\cdot, x))^{p}drn)^{1/p}$ .
lp’, $2p’,$ $3p’,$ $4p’,$ $5p$ ’ lp”, $2p’,$ $3p’,$ $4p’,$ $5p’$ . ([7]) $lp_{:}$ $2p,$ $3p,$ $4P$ :
$5p$ $BMO$ $BMO’$ . $BMO”$ .
\S 3. $BMO_{\phi,loc}$ muitiplier
$D\subset R^{n}$ $X$ $D$ $g$ $f\in X$ $f$ $g$
pointwise $(f)=gf$ $X$ (poiniwise) $X$ multiplier .
$BMO_{\phi}(D)$ multiplier, $BMO_{\phi,loc}(D)$ multiplier $0$
norm
$||f\Vert_{x*,\phi,D,\subset p_{0}}=\Vert f\Vert_{x*}=\Vert f\Vert_{x}+|f|_{Q_{0}}\phi(l(Q_{0}))^{-1}$ , $f\in BMO_{\phi}(D)$ ,
$\Vert f\Vert_{**,loc,\phi,D,Q_{0}}=\Vert f\Vert**,\iota_{oc}=\Vert f||_{*,loc}+|f|_{Q_{0}}\phi(l(Q_{0}))^{-1}$, $f\in BMO_{\phi,l}$ $c(D)$ ,
. $Q_{0}\in \mathcal{A}(D)$ .
$T_{g}$ norm $||T_{yc}||_{*},$ $||\tau_{g}\mathbb{L}_{J\text{ }}$ .
6. ([13], [12]) $\phi\in(B_{\tau\iota})$ $R^{n}$ $g$ $g$ $BMO_{\phi}(R^{n})$
$(=BMO_{\phi,loc}(R^{n}))$ multiplier $g\in L^{\infty}(D)$
$?n(Q)^{-1}/ Q|g-g_{Q}|d\tau|x\leq C\frac{\phi(l(Q))}{\psi^{\phi}(Q,Q_{0})}$ , $Q\in \mathcal{A}(R^{n})$ .
.
. $f\in L^{1}(Q)$ $g\in L^{\infty}(Q)$
$||f_{Q}|?n(Q)^{-1} \int_{Q}|g-g_{Q}|cl?n-?\gamma\iota(Q)^{-1}J_{Q}|gf-(gf)_{Q}|d?n|\leq 2\Vert g||_{\infty}?n(Q)^{-1}\int_{Q}|f-f_{Q}|d?n$ .
$BMO\psi,\iota$ $c(D)$ multiplier $f\in BMO_{\phi,1oc}(D)$
$|f_{Q}|,$ $Q\in \mathcal{A}(D)$ . Nakai [12] $Q,$ $Q’\in \mathcal{A}(R^{n})$
$\sup\{|f_{Q}-f_{Q’}||||f||_{\vee}\leq 1\}$
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$\psi^{\phi}(Q, Q’)$ 6 . (Nakai [12]
6 )
$D\subset R^{n}$ $\mathcal{A}(D)$ $Q_{0},$ $Q_{1},$ $\cdots,$ $Q_{k}$
$Q_{i}\cap Q_{i+1}\neq\emptyset$, $0\leq i\leq k-1$ ,
$2^{-1}\leq l(Q_{i+1})/l(Q_{i})\leq 2$ , $0\leq i\leq k-1$ ,
.
$\bullet$ $A(D)$ $\delta_{D}^{\phi}$
$\delta_{D}^{\phi}$ (Q. $Q’$ ) $= \inf\{\sum_{i=0}^{k}\phi(l(Q_{i}))|Q=Q_{0}, Q_{1}, \cdots, Q_{k}=Q’\}$ }.
.
$f\in BMO_{\phi.1oc}(D)$
$|f_{Q}-f_{Q’}|\leq C\Vert f||_{*}.\iota$ $c\delta_{D}^{\phi}(Q, Q’)$ , $Q,$ $Q’\in A(D)$ .
. ( ) ( 7).
$R^{n}$ $D$ $D$
$\lambda\leq d(Q_{i}, 0D)/l(Q_{i})\leq 2\lambda+\Gamma n$
$Q$ dyadic $D(D)$ Whitney . $D(D)$
$Q_{0},$ $Q_{1},$ $\cdots,$ $Q_{k}$
$Q_{i+1}\cap Q_{i}\neq\emptyset$ , $0\leq i\leq k-1$ ,
Whitney .. $\mathcal{D}(D)$ $W_{D}^{\phi}$
$W_{D}^{\phi}(Q, Q’)= \inf${ $\sum_{i=0}^{k}\phi(l(Q_{i}))|Q=Q_{0},$ $Q_{1},$ $\cdots,$ $Q_{k}=Q’1h$ Whitney $H}.
.
$W_{D}^{\phi}$ \phi -quasihyperbolic $k_{D}^{\phi}$ . $\mathcal{D}(D)\subset \mathcal{A}(D)$ Whitney
.
$\delta_{D}^{\phi}$ (Q. $Q’$ ) $\leq W_{D}^{\phi}(Q, Q’)$ , $Q,$ $Q’\in \mathcal{D}(D)$ .. $Q,$ $Q’\in \mathcal{A}(D)$







$\tilde{Q},\tilde{Q}’$ $Q,$ $Q’$ $\mathcal{D}(D)$ . $D=R^{n}$ $\sigma_{D}^{\phi}=\psi^{\phi}$
..
$\rho_{D}^{\phi}(Q, Q’)=\sup|f_{Q}-f_{Q’}|+\phi(l(Q))+\phi(l(Q’))$ , $Q,$ $Q’\in \mathcal{A}(D)$ ,
. $\sup$ $\Vert f\Vert_{*,\iota}$ $c\leq 1$ $BMO_{\phi,loc}(D)$ $f$
.
7. ([8]) $D$ $R^{n}$ , $\phi\in(B_{n})$ $\delta_{D}^{\phi},$ $\rho_{D}^{\phi},$ $\sigma_{D}^{\phi}$
.
6 .
8. ([8]) $\phi\in(B_{n})$ $D\subset R^{n}$ $g$ $g$ $BMO_{\phi,l}$ $c(D)$
multiplier $g\in L^{\infty}(D)$
$?n(Q)^{-1}./(?|g-g_{Q}|(l?n \leq C\frac{\phi(l(Q))}{\delta_{D}^{\phi}(Q,Q_{0})}, Q\in \mathcal{A}(D)$
.
1 $\phi\in(B_{1})$ $D$ $BMO_{\phi}(D)$ multiplier
.
( 7 ) $\rho_{D}^{\phi}\leq C\delta_{D}^{\phi}$ .
( $\delta_{D}^{\phi}\leq C\sigma_{D}^{\phi}$ ) $Q,$ $Q’\subset Q’’\subset D$ $Q”$
. $Q,$ $Q’\in \mathcal{A}(D)$ $\tilde{Q},\tilde{Q}’$ $Q,$ $Q’$ $\mathcal{D}(D)$
. $\delta_{D}^{\phi}(Q, Q’)\leq\delta_{D}^{\phi}$ (Q. $\tilde{Q}$ ) $+\delta_{D}^{\phi}(\tilde{Q}.\tilde{Q}’)+\delta_{D}^{\phi}(\tilde{Q}’, Q’)$ $\delta_{D}^{\phi}(\tilde{Q},\tilde{Q}’)\leq W_{D}^{\phi}(\tilde{Q},\tilde{Q}’)$
$\delta_{D}^{\phi}(Q,\tilde{Q})\leq C\psi^{\phi}(Q,\tilde{Q})$ $Q$ $\tilde{Q}$
.
( $\sigma_{D}^{\phi}\leq C\delta_{D}^{\phi}$ ) Q. $Q’\subset Q’’\subset D$ $Q”$
. Q. $Q’\in A(D)$ $\tilde{Q},\tilde{Q}’$ . $\psi^{\phi}(Q,\tilde{Q})$ ,
$W_{D}^{\phi}(\tilde{Q},\tilde{Q}’),$ $\psi^{\phi}(\tilde{Q}’. Q’)$ $|f_{Q}-f_{\grave{Q}}|,$ $|g_{Q}-g_{\grave{Q}}|,$ $|h_{Q}-h_{\grave{Q}}|$ ( )
$BMO_{\phi,loc}(D)$ norm $f,$ $g$ . ( modify
) . $Q$ $’\iota_{0}$ $\phi\in(B_{n})$ 1
$f(x)=\Phi(’\iota\cdot-x_{0})=/|x^{1}-x_{O}|\phi(t)t^{-1}dt$
$\Vert f\Vert_{*}.\iota_{oc}\leq C$
$f_{Q}-f_{C^{\backslash }?}$ }$f$ ( ) $’\psi^{\phi}(Q.\tilde{Q})$ . $\psi^{\phi}(Q’,\tilde{Q}’)$
. $g(x)=k_{D}^{\phi}(\lambda, X_{0})$ $||g\Vert_{\vee},\iota$ $c\leq C$
$g_{\tilde{Q}},$ $-g_{\dot{Q}}$
$W_{D}^{\phi}(\tilde{Q},\tilde{Q}’)$
. Q. E. D.
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\S 4. $BMO_{\phi}$ $\Lambda_{\phi}$





$\bullet$ $f$ A $\phi,\iota_{oc}(D)$
$\Vert f||_{+,t}$ $c,D=||f||_{+,t}$ $c= \sup\phi(|x-y|)^{-1}|f(x)-f(y)|<\infty$ .
$\sup$ $x,$ $y\in Q\subset D$ $Q$ 2 $x,$ $y\in D$
.. $f$ $\Lambda_{\phi,loc.l}$ $c(D)$
$||f||_{+.1oc,l}$ $c,D=||f||_{+}, \iota_{0\iota}\cdot,\iota_{0C}=\sup\phi(|x-y|)^{-1}|f(x)-f(y)|<\infty$ .
$\sup$ $x_{:}y\in Q$ $Q\in A(D)$ 2 $x,$ $y \int D$
.
$\Lambda_{\phi,1oc,1}$ $c(D)$ $A(D)$ $\lambda$ .
(cf. [16], [11]).
(1) $D\subset R^{v\iota}$ A $\psi(D)=\Lambda_{\phi}(R^{n})|D$ .
(2) $\phi\in(B_{0})$ $D\subset R^{n}$ }
$\Lambda_{\phi.1oc}(D)=\Lambda_{\phi.1oc\cdot,loc}(D)=BMO_{\phi}(D)=BMO_{\phi,1oc}(D)$ .
(3) $D\subset R^{n}$ $\Lambda_{\phi,loc^{\backslash },loc}(D)=\Lambda_{\phi,1oc}(D)$
$\phi\in(B_{0})$ .
. $\phi\in(B_{0})$ $BMO_{\phi,loc}(D)=\Lambda_{\phi,loc,l}$ $c(D)$ 1
. $\phi\in(B_{\tau\iota}),$ $f\in BMO_{\phi,lo}$ $(D)$ $Q”\subset D$ 1
$Q,$ $Q’\subset Q’’$ $Q,$ $Q’\in \mathcal{A}(D)$
$|f_{Q}-f_{Q’}|\leq C||f||_{x},\downarrow oc’\psi^{\phi}(Q, Q’)=C||f\Vert_{*,1oc}1_{11)}^{2\langle l\langle(1)+l(Q’)+d\langle Q,Q’))}i_{11}\{l(Q),l\{Q’)\}\emptyset(t)t^{-1}dt$
. $\omega(l)=\int_{0}^{l}\phi(t)t^{-1}clt<\infty$ $Q,$ $Q’$ $f$ Lebesgue $x,$ $y\in Q’’$
$|f(x)-f(y)|\leq C\Vert f\Vert_{x},\iota_{oc}\omega(|x-y|)$
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. $f$ $Q”\subset D$ modulus $\omega$
([16]). $\phi\in(B_{0})$ $BMO_{\phi,loc}(D)\subset\Lambda_{\phi,l}$ $c(D)$ . $\Lambda_{\phi,loc,loc}(D)\subset$
$BMO_{\phi,loc}(D)$ . $BMO_{\phi,loc}(D)$
$\int_{0^{\zeta}}\phi(t)t^{-1}dt<\infty$ ([16]).
. (1) . $\phi\in(A)$ $\phi$ modify
$\phi(t)/t$ . $\phi(\iota+b)\leq\phi(a)+\phi(b)$ , $a,$ $b>0$
$d_{\phi}(x, y)=\phi(|x-y|)$ , $x,$ $y\in R^{n}$ , $R^{n}$ . A $\phi(D)$ $d_{\phi}$
Lipschitz . (X, $d$ ) $X$
$Y$ Lipschitz $Y$ $X$ Lipschitz
$\Lambda_{\phi}(D)=\Lambda_{\phi}(R^{\tau\iota})|D$ .
A $BMO$ $\rho,$ $\sigma,$ $\delta$ $\hat{\rho},\hat{\sigma},\hat{\delta}$ .. $x,$ $y\in D$ }
$\hat{\rho}_{D}^{\phi}(x, y)=\sup_{x.y\in D}|\int(x)-f(y)|$,
$\sup$ $||f||_{+,lo;,loc}\leq 1$ $\Lambda_{\phi.l}$ $c.1$ $c(D)$ $f$ .. $x,$ $y\in D$ }
$\hat{\sigma}_{D}^{\phi}(x.y)=\{\begin{array}{l}\phi(|\prime\iota\cdot-y|)h_{D}^{\phi}(x,y)\end{array}$ $\dagger tbx,y\in\exists Q’’\in \mathcal{A}(D)$
,
. $\phi$ $\int_{0^{\mathcal{E}}}\phi(\cdot t)t^{-1_{(}}lt<\infty$ $x,$ $y\in D$
$\hat{\delta}_{D}^{\phi}(x.y)=AA\}_{l)1\ni 0-\nu}^{\iota)|\ni 0-\lambda}\lim$ .
$\delta_{D}^{\phi}(Q, Q’)$ , $x,y\in D$
. ( )
7
9. $D\subset R^{7l}$ $\hat{\rho}_{D}^{\phi}$ , $\hat{\sigma}_{D}^{\phi}$ . $\phi\in(B_{0})$
$\hat{\delta}_{D}^{\phi}$ .
$\hat{\rho}_{D}^{\phi}$ $D$ $\Lambda_{\phi,l}$ $c,1oc(D)$ $(D,\hat{\rho}_{D}^{\phi})$ Lipschitz
.
. (X. $cl$ ) Lipschitz $L(X, d)$ $X$
$g$ $(point\cdot u\prime i_{\iota}\backslash \cdot\cdot u’)L(X, d)r’|,\{\iota lt\dot{\eta}_{J}lie7^{\cdot}$ $g$
$|g(x)-g(y)| \leq C\frac{(l(\lambda,y)}{1+cl(x,y_{0})}$ , $x,$ $y\in X$ ,
. $y_{0}$ $X$ .
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$D$ $g$ $\Lambda\psi,\iota$ $c,loc(D)$ multiplier
$g$
$|g(x)-g(y)| \leq C\frac{\hat{\rho}_{D}^{\phi}(x,y)}{1+\hat{\rho}_{D}^{\phi}(x,y_{0})}$ , $x,$ $y\in D$ ,
( $D$ ). .
10. $([?])$ $D$ $g$ $\Lambda_{\phi,1}$ $c,loc(D)$ multiplier $g$
$x,$ $y\in Q$ $Q\in \mathcal{A}(D)$ 2 $x,$ $y\in D$
$|g(x)-g(y)| \leq C\frac{\phi(x,y)}{1+\hat{\sigma}_{D}^{\phi}(x,y_{0})}$ ,
. $y_{0}$ $D$ .
10 8 .
\S 5. $BMO_{\phi}$ , $\Lambda_{\phi}$ ,
$R^{n}$ $D_{1}\subset D_{2}$. $BMO_{\phi,l}$ $C(D_{1})$ $BMO_{\phi,loc}.(D_{2})$
$BMO_{\phi,loc}(D_{1})\subset BMO\psi,\iota_{oc}(D_{2})|D_{1}$ ( $”\subset$ $=$ )
$D_{1}$ $D_{2}$ $BMO_{\phi,loc}$ . $D_{2}=R^{n}$ $D_{1}$
$BMO_{\phi,l}$
$c$.
A $\emptyset.\iota_{o(},\cdot.\iota$ $(D_{1})\subset$ A $\psi,\iota_{oc}.\iota_{ot:}(D_{2})|D_{1}$ , ( $”\subset$ } $=$ )
$t$
$D_{1}$ $D_{2}$ - $\Lambda_{\phi.loc.lo(},\cdot$ . $D_{2}=R^{n}$ $D_{1}$
A $\phi,l$ $c,loc$
A $\phi,l$ $c,l$ $c$ \dagger . ( 11 ) $\phi$ \S 4
( $\lim_{tarrow+0}\phi(t)=0$ ) .
. (X, $d_{X}$ ) $(Y_{:}d_{Y})$ $Y$ $X$ . $L(X, d_{X})$ ,
$L(Y, d_{Y})$ Lipschitz .
$L(Y_{\backslash }d_{Y})\subset L(X, d_{X})|Y$
$Y$ $d_{Y}\leq Ccl_{X}$ .
$D_{1}$ $D_{2}$ A $\phi,l$ $c,loc$
$\hat{\rho}_{D_{1}}^{\phi}(x, y)\leq C\hat{\rho}_{D_{\sim^{)}}}^{\phi}.(x, y)$ , $x,y\in D_{1}$
.
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11. (cf. [3], [11]) $R^{n}$ $D_{1}\subset D_{2},$ $D_{1}\neq R^{n}$ , $D_{1}$ $D_{2}$
A $\phi,1$ $c,loc$
$k_{D_{1}}^{\phi}(x.y)\leq C\hat{\rho}_{D\cdot)}^{\phi}(x,y)$, $x.y\in D_{1}$ .
$R^{n}$ $D$ $\Lambda_{\phi,l}$ $c,loc$
$k_{D}^{\phi}(x,y)\leq C\phi(|x-y|)$ , $x,y\in D.$ .
$\Lambda_{\phi}$ . $BMO_{\phi}$
$BMO$
. $\phi\in(B, )$ $BMO_{\phi}(D)$ $(\mathcal{A}(D), \delta_{D}^{\phi})$ Lipschitz
$L(\mathcal{A}(D)./)\phi D)$ . ( $\delta_{D}^{\phi}$
$Q=Q’$ $\delta_{D}^{\phi}(Q, Q’)=0$ )
. $\phi\in(B_{r\iota})$ $R^{\iota}$ $D_{1}\subset D_{2}$ $D_{1}$ $D_{2}$ $BMO_{\phi,loc}$
$\delta_{D_{1}}^{\phi}(Q, Q’)\leq C\delta_{D_{-}}^{\phi}.,(Q, Q’)$ , $Q,$ $Q’\in A(D_{1})$
.
$D_{1}$ $D_{2}$ $BMO\psi.\iota_{oc}$ $\mathcal{A}(D_{1})\cross \mathcal{A}(D_{1})$ $\delta_{D_{1}}^{\phi}\leq C\delta_{D_{-}}^{\phi}$,
. $\phi\in(B_{0})$ $\Lambda_{\phi,1}$ $c\cdot,1$ $c$ }
, 9, 11 . $BMO$
.
12. ([10], [5]) $\phi=1$ , $BMO$ $BMO_{1,l}$ $c(=$
$BMO_{1})$ .
$\delta_{D_{t}}^{\phi}$ (Q. $Q’$ ) $\leq C\delta_{D\cdot\underline{)}}^{\phi}$ (Q. $Q’$ ). $Q,$ $Q’\in \mathcal{A}(D_{1})$
$D_{1}$ $R^{n}$
$T/\ddagger^{\gamma_{D_{t}}^{\phi}}$ (Q. $Q’$ ) $\leq C\delta_{D}^{\phi}\underline,$ (Q. $Q’$ ), $Q,$ $Q’\in \mathcal{D}(D_{1})$
$W_{D_{1}}^{1}$ (Q. $Q’$ ), $Q,$ $Q’\in D(D_{1})$ $k_{D}^{1}(x, y)$ , $\delta_{D_{2}}^{1}(Q, Q’),$ $Q,$ $Q’\in \mathcal{D}(D_{1})$






$\mathcal{A}(D_{1})\cross \mathcal{A}(D_{1})$ $\delta_{D_{1}}^{1}\leq C\delta_{D_{2}}^{1}$
$k_{D_{1}}^{1}(x,y)\leq Cj_{D_{1},D_{?}}(x,y)+C’$, $x,y\in D_{1}$
. $D_{2}=R^{n}$ $\delta_{R,1}^{\phi}\approx\psi^{\phi}$
. 3. ([10]) $R^{\tau\iota}$ $D$ $BMO_{1,1oc}$
$W_{D}^{1}(Q, Q’) \leq C\log(1+\frac{l(Q)+l(Q’)+d(Q,Q’)}{\min\{l(Q),l(Q)\}})$ , $Q,$ $Q’\in \mathcal{D}(D)$ .
.
$l_{D}^{1} \dot{\vee}(x, y)\leq C’\log(1+\frac{|x-y|}{(l(\prime\iota\cdot,D)})(1+\frac{|x-y|}{(l(y,\partial D)})+C’’$ , $x,y\in D$
.
. $BMO$
(cf. [1], [2], [4], [14]).
13. $D\subset R^{n}$
$\delta_{D}^{\phi}(Q, Q’)\approx\psi^{\phi}(Q, Q’)$ . $Q,$ $Q’\in \mathcal{A}(D)$ ,
$D\neq R^{n}$
$W_{D}^{\phi}(Q, Q’)\approx\psi^{\phi}(Q, Q’)$ , $Q,$ $Q’\in \mathcal{D}(D)$ ,
$\phi\in(B_{0})$
$\hat{\rho}_{D}^{\phi}(x,y)\leq C_{A,Al^{O)\ni Q-l}}\lim_{D|\ni Q-y}.\delta_{D}^{\phi}(Q, Q’)\leq C_{A,A1_{l3}^{f)1_{\ni}^{m_{Q-\nu}.\prime\psi^{\phi}(Q,Q’)}}}1\ni 0-l\leq c1_{0}^{|x-y|}\emptyset(t)t^{-1}dt\leq C\phi(|x-y|)$ .
11
4. ([11]) $\phi\in(B_{(})$ A $\phi,l$ $c,loc$ .
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